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Runtime Problem Solution for PC-Models - Super MUSE

Supercomputer for Model Uncertainty and Sensitivity Evaluation

Why Facilitate Use of M odel UA/SA/PE?
Senditivity Analysis & Parameter Estimation Clustering to Increase - i‘a « Communicate prediction uncertainty to decision makers.
' . N - . ) - ’. « |dentify critical gaps in knowledge and data.
.. .discovering relationships between model predictions and unit Computational Capacit g : ) L
changesin input variables. P ap y * Increasing technical focus for regulatory-driven litigation.
Sensitivity (SA): finding the subset of input variables SO A - e ‘r’éeefg'r']?; fnpg‘og‘aaf:é;ft}g’i‘%‘%;:%f\‘&"gé@:(”ﬁég)
that are most responsible for variation in model output. eogamSave Mase Comie P ;
Analysis> relate importance of uncertainty in inputs to -~ =| = | Conceptual Layout of Super MUSE
uncertainty in model output(s). § % = Hardware & Softwar e Solution Beneficial |mpacts of PC-Based Super M USEing
q . < 3 = g . .o
Parameter Estimation (PE): use measured output(s) 23 H ....tools to parallelize stand-alone PC-based models ¥ SuperMUSE is scalable to individual user (or program &
to back-calculate best estimates of (some) model inputs. - ol L= ) regiona office) needs; clustering from 2 to 1000* PCs.
Network Switches  KVM Switches v/ Supports Windows or Linux based modeling systems.
| nput Space Assessment Techniques 5 g ' o a— v Can handle PC models with 10's to 1000's of variables.
. ° é Parallelizes a stand-alone PC-Model’s System User Interface ‘/ &)I “ b 5 I ”eln t bl
— R 5 Wkt ves “embarrassingly parallel” computing problems.
Local 83 B e S Atiurcn, s Py, Aiocator v' A local solution > empowers model developers and users.
e e ot ot valucs i3 o L 5 d s e 7o (| O A (e v' Autonomy from supercomputing centers, removes barriers.
A — (ie, thelocal condition) § § [ [ [ [ i T — \’“mm :}{.‘.‘._.!_.I.a.. P v' Simple, inexpensive, can be built/operated by PC novices.
= _ ‘g % e sl e s :_PaciiMTeety_inaes pued_jrcareie | v |deal for debugging models and performing UA/SA/PE.
I’eenlng . 3 I T T T Ilnaax 3 | T I R ity T (3 (Bl s ‘/ For an aver . . ,
. S o age model runtime of 2 minutes, ERD’s
?:rzck‘;?:;?ust‘\r?;l:lf:lis a’\"‘j'; of the /0 relationship; 7 § e L TakarClint TC, SuperMUSE can run over 4 million simulations'month.
and ignores interactions L7/ all input ranges; assesses = ?Sgi?"nfn%ﬁ"ﬁcys
between variables };I : 4 AI\\ parameter interaction 1 1 i 1 4. I;;:y jﬁnTx(; ;Vs;géleetﬁ ocllleln? J:)
iy ok .
! I [l‘ g 5 EE o 2 oo, des Collaborations
g % _I — a0, « Office of Solid Waste, Hazardous Waste Risk Assessments
Key Words. Model, Uncertainty, gs -g > ﬁii;ﬁritfi%f%?g i EE R » Drs. Beck and Osidele, UGA; global sensitivity analyses
“,s = o o a er; aAnayss project file area identifi MT. - . - - B
Sensitivity, Parameter Estimation, i Tasker Clientak=1.n) ) ,\Dﬂr' I:.""’ N e perObIIEe'E SOthWNaF;f:teggfgl'\I&; A
M u|t| med| a, Sjpa-computi ng Software Hardware Executes DOS commands in batch files delivered by MT. ultagency workgroup DoE, DoD, , ,




